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UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide an optical compensation sheet, 
liquid crystal display device and color liquid crystal 
display device which are easily producible and are 
enlarged in visual field angle. 

CONSTITUTION: The optically anisotropic layer 23 of 
the optical compensation sheet consisting of a 
transparent base 21 and the optically anisotropic layer 
23 disposed thereon is a layer consisting of a compd. 
having a discotic structural unit and having negative 
double refraction and the disk surface of the discotic 
structural unit inclines with the plane of the transparent 
base 21. In addition, the angle formed by the disk 
surface of the discotic structural unit and the plane of 
the transparent base 21 is changed in the depth 
direction of the optically anisotropic layer 23. This liquid 
crystal display device and color liquid crystal display 
device have such sheet 
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a. S i 0^{-^a^L. T i Oz s ZnOz 

[0 0 3 5] %^-mi5m^w.^m^m^t'Kmi^^ 
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[0 0 3 6] ^mm%'^Wim\t. ^mmmr^iM 

-I'-yi' {b^%©eyi:LT«. C. De s t r 

a d e h<OWkm.%. Mol. Cryst. 71 1 
10 1 1 H (1 9 8 1 ^) lc|g®^nTl/^^'-^>-fe'y^S| 

f*. C. D e s t r a d e Mol. C r 

yst. 12 2#. 14 1^ (1 9 8 5^). Phys 
i c s 1 e t t. A, 7 8#. 8 2H (1 9 9 0) \Z 
IH^^tlTV^S B. Kohne5)£D 

m^m.^. kn%e.^N. Chem. 96^. 70H(1 
9 8 4^) fC|BiE^nfc->i'a^+-9->g§SttRi;j. 
M. L e h n 5<DW^IS^% J. Chem. Commu 
n. , 1 7 9 4H (1 9 8 5^) , J. ZhangS© 
Sf^^^x J. Am. Chem. Soc. 116#. 2 
20 6 5 5H (1 9 9 4^) tEK^nrv^^sT-f ^'^■^y 
3S-^7x:r;l'7-bf-U>l^vi7 D-9--r i^^l/^if^Wi. 

[0 0 3 7] iffix-rXi'x-f •yi'fb'&%©»*Lt,^^!l 

[00 3 8] 
[{b6] 
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R; n— C^qH2j_ 

R: n-CijHjjOCHj 

[00 4 3] 

[0 0 4 1] [<fcl 1] 

C{t9] 
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* Litl 21 
TE-7 




s. s 




R: n-C,BH-„0 



10 



R: n-CaB,., 



[0 0 4 5] 
lit \ 3] 



[0 0 4 4] 



TE-8 




C,HisO— C-O 



<5) 

a-CsKuO. 

(7) 




// \\J_ 



(6) 



^ ' CH — C — O 

Cm=7— 1 oomso 



o 
(8) 



Cm = 4-1 0<DSS) 



o ^ 0 

CHa=cH-c'--o-CBPa5-o--^_'^--c'-o— 



(m=4-1 0(DSSD 



[004 6] 
[ftl 4] 
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* [0 0 4 7] 

[fkl 5] 
TE-10 



10 



R: 
(1) 



(2) 



CH3O ^ ^ — NHCO (CHj ) 




a-CafiH33. 
(3) 



o 

bC— O- 



R: C7H15O 

20 [0 0 4 8] 
Utl 6] 



TE-11 




R: 
(1) 



n-Ci3H27C 0- 



(2) 



n-CijH- 



[0 0 4 9] *f6^cD)t^lHii/-hti. Bfi)$iDJ:3 
[0 0 5 0] *flWcD)l6^S:^Mtt, r^7.^7-^v^ 

[00 5 1] ±gBx^'7.3-r-i' •;'^ll^5SJ?^.{ij[<DM©ftS 

ijD. mmM'p. f^!Kmm)sa. fSimwp. mm^mu 



nit. mtLrjii^m^^^k>X'i^xi>. ±wtLxmh\i 
[0 0 5 2] :^^Bn(D^^'mmm^coi%mrj:m 

i*2 i±K:}Bfig^nfcffi|pi^2 2±^^:^^:^c.nT^^5, 

yt^myss 2 3 ^^Sfigrs^SH^Httx-^ x ^ x ^ ^ ^ {t^ 

^23 a. 2 3 b. 2 3ctt, T'f >7 ^^^il^- 

ffi P a . p b , p c ii^mm'^mw 2 1 (omicw-rs^m 2 

la, 2 1b, 2 1 ct^^mUU ^-LT^n6.c[)MI4 
ft 0 a, 8 b, 0 c ('f'<XZif'<yi>W]^m&tDmt 
50 ^^3^Jti*offiii:<D%-rft) *^ ?t^S;^M<D)SffiA>e. 
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©gg? (JIi?) ^(pi«DiEII<oi§Jrai:ittc. JdtciginLT 

t;:ttfc/-c-(iiD¥ffi, gp-&RMffi (eS^ 2 l a, 2 1 
b. 2 1c) *itOo 

[0 0 5 3] ±^mnn inm) s-s smtomm 

5~4 0g) tfet). $fc^<D«:*:ffi*<5~9 0fi<Oii5 
B (#£3 0~8 5S) tS>?)Ci:AW$LV\ 02 1 10 

8 a) ii\ mm^mictatu tx^r^f^xn 
T^y^mmm&(ommn ec) *^ iSiim-^m 

mt\ 5-7 omomw ima o~6og) ic^^z. 

[0 0 5 4] ±m9t^mi5Eli. -latcxf Xinr-f y 

J^fi£}gJ[ST«Lfc(D-61^*-a: (U VT^iOBgWIItc 

iiy ?) X 1- 7> :3 -C ^ 'l&Mt^it^^oyy'^ X 3 X -y 
-y^jgiaftl-HftliSE^igiltilLTtt. 7 0- 
3 0 01C3!)^ii?tL<, <$t7 0~l 7 01C*W$H/''o 30 
[0 0 5 5] ^J^(f^ 3^^tt:{DOx-i'Xax^'«y^*{4 

ifij. ^ffiSttS'J. fi^ttty-7-Ra*>-K'JT-) ^miR 
[0 0 5 6] ±?£^mm. ^ffijsttmtfa^it^/v 

IJHt-^mt. -r ^ XziT-f -y ^{k^tJtLT-fiSt 
l~5 0«ft% (»SL<«5~3 0ai%) <DfttCT 
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[0 0 5 7] ±SiK'JT-tUTti:. x-rxn-r-^ -y^ 

D-xxxx;V^:W^i:i:*^T'^^= -b^l/o-xxx 

;l/D-;;^7-tx-h:/Dtr;i-^-}-, tKn^^i/yatf 
;l/-b;l/D-7.Rlf-b;bD-7>7-bx- h 75" b- 
tf5Ci:*^T't5o ±!2'1?';^-«> m^B^^^T.^'r 
•y^'{b^'DE[Sl5rPI§L*t^c}:^»e:, x-i'T.ax^' 
•y^fk-^tcMLT-SStO. l~10S*%(»tb 
<ao. 1-8 »a%. m::o. i~5fflg%) Ofttc 
rmmtti^o •b;i/D-7.742x-h:?"^u-h (I^K 
gSM-{r;i/D-;^) <D:r^';;Mkga. 3 0%J.X±. Ific 
3 0-80 %<D®BAWS H/\ ^ ;fe7-b^;l'{kifa 3 
0%i:i±, #t3 0-8 0%©®H3b^»tH/^ •t;l/n 
-X7-bx-hr^l^-hOtt^ (A S TM D-8 1 
7-7 2ti:fie3?BJStcJ:!3f#e,n§fii) tt, 0. 01- 
2 0S><^>®a3bW£Ll/\ 

[0 0 5 8] ±K02K:^?n5^{k-r5fSf4ft%*r-r 

[0 0 5 9] site, *^B^© (A 7-) iSB^aS/T^SSt 

TI/^5/-vU-3}-x7-l' KiDt-K (TN-LCDT'|£ 

<mmiEtixi^^^-Y) T-a. ns^^^icfessp^^ 
ci<DiiS5^«t^ (mzenim) tfei/^ra, TN^Sa^B-b 

;H^a5©j|gB^^?a. @3C5^-rJ;-5ltB2?iJLTi/^5o 

s«^ffiifi0it#aEt ^ T N j^B^B^? 3 3 tt. mm I 

a©^1ii:S{f¥fTK:#SLT:fet). ^-LTTN^Kb^b^J' 

?3 3tt. Sffi3 1 a©aii*^e.iin5n:i»eoT^/^t 

lin^tfitoT, TN?SB°a^?3 3tt. KMl5\^iiiW^ 

icm^^X. «^tttSS3 I b<D«DStB{?¥fTi:* 
5o tJfoT. ilS^ti3lt5TN-LCD<D^f8-t;l/ 

J; 0 2. {iifflS%?|{a-r 5 *^T' t 
5. S£oT. g{k-ri.|isi4ft;&w-r^3t#s;fjM (ytm 
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[0 0 6 0] ±ii^^my5m(o-s^xit. -mcs. o 

^C 5 . 0 % J.;iT^ ?.o ±ie'N'l' Xli. A S T N - D 

1 0 0 3-5 2 t(ieoTSij^*nSo 3i£^s:^rs<D'N-r 

L < . 1 %J-XTT'feS ii Li/^o -fix 

[00 6 1] Sfc, ±M^m.^t LTWl/^Sfb-^?^*.^- 
;l/-t;l/D-x. 7;l/4^>m. '^^^yT^lTTrjA, 7° 
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i:LTa. x-<Xnx'f;'i7^v5^-y^M5rJgfig-r5/t 

©^i^-tttceHTS^-fXiiSSo COid^'Ni'X 
^-Cy-y-'l'X^O. 1 /imJWT. ^!f$L<ti0. 08/1 
[0 0 6 2] :^^m(0^^n-:f5mf}\ ?t¥^|{8->- 

2^LTr-<7.=ix^";^^{t-&tiOM (t^^^T^M) 4 

3AV letcus^n, 7t^ifM->-h*iifiELTi^5„ 

tt. Re (Ix^J-x-v-ay) <D«/hffl^5^-r7?lR)C»)t 
^g73S©ft-1^4 4A^P.©mtT'fe5o TN-LCDJi 
tfTFT-LCD(DllSft1f14*3f#-rSfci6»C. Re 

L<. Mtl 0~4 0it*WSLV^ (±ie/S) o MtC. 

50^ [ (n3 +n! ) /2-n. ] XD<400 (n 
m) 

< . StiiTie©^^- : 

100^ t(n» H-m )/2-n. ] X 0^400 
(nm) 

[0 0 6 3] ^^mi5m^m^t?>r::tf>(ommit. -r-r 

LXli. N. N->?;<^;U*;;l/A75 K (DMF) . i/ 
^^;l/7.;l'7;t + v'H (DMSO) Rt>'fcf U i/*>l§F<0@ 
; -<y-b*>Rt;-^+-9->^i^)^R^S1f.jg&J ; ^aa 
*;l/ARi;i/^'app«^f>'li<07;l/^;WN^'f vm : P 

^VRO' 1 . 2 - v'^J ^+v/x^^>'l|ox-T;^5i^:^ 
[0 0 6 4] ±iBjgS©§l^&:Jb"j4i:LTa, ti-y-y^ 
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yfitmi^^iLt'^X'^-^^ *^^T-tt. T'CJ^n-r^' 
y^'RXST.^^ Yn-y-^y^fftim^ Lt/\ ifg^t^ 

[0 0 6 5] *!^^tD^^*S<Si>- hti. jSB^aS^Sa 

u\ -r^fc-s, ?ie^s:^i^?^o4 50,55 

1. 0W±T'S5oil*WtH/\ 

CO 0 6 6] i^^m(owL^BM^^m(Dm.mmm\^m 20 

fi?nfc7t^*i{ii^-hRF, . RF« SUV^y^'^-r 

RF. tfcaRF. )„ R, «)^^4ilHii^-hR F, 

iEBnA^&Hfc^^(7)7lf>i':^[Rl*5^b. R. 
^Ha'>-hRF2CDvlf>^^?3|p)«r^-ro.}KB^B-b;H 30 

PARtfPBti. ^-n^'tlii^tSA. B<D<i5tW%St) 

CO 0 6 7] *^^<o?gB^Ba^gitfev^Ta, 
-nommiB 3 a, 6 3 b*^ fflfS-b/ue i (omm\z 4o 

-KOE|Slll<Ovlf>^;i5lfi)U:5^tS-r?>o 6 i R a«. 
?SB^-fe;b6 1 <D±{PJlS«057lf>^*7b"lRl^at)L, 6 1 
Rbtt, ^^-b^ue 1 <OTfi|Sffi<Dvlf>^*;fir|o]:g:at> 
•To 50 
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[0 0 6 8] b^f-x->'3>'©*fejt*{i©g/jNfil'073fp] 
^ffiS-feyl/ilciESiKLfc^iD^^lpJ 6 2 M i:«S-b;KD 
±{|IS«07e:/^*;^|n3 6 1 Rai:0^-r^ (ff) 
9 0~2 7 0jSoS5H[c^;g,c t*W$H/\ IP'S, ± 
le^ (a) ti. @7tDJ:9tc^g-r?>:it3!)^T-t5o @ 

7a. 06*zfii!:73ifo*^c.mfcmj:ffe>n5BT'S?.» 

0 7lui3V^T. 6 1 R a, 6 1 R bRtf6 2M(i, 0 6 
JCfctt5i:|5ieTSSo n (a) tt. U^f-x-i^3y 
og/jNfil*^-riES^:^(Bj 6 2 M i: ±ffi!iafi<D^ Vf 
:)^|6]6 1 R a i:<0^g^/T^-ro C©ES«> T^^ffimi^ 
-h«:2*fe^wr5^-&ti:fcawrSi:i:A^T't5o i 

<D«/J^ffl^r3"^■riE^SiJ7^|p]6 2M{i. ±^a^:iDfRlT'feS 

© z$4<o:?^iR)*^e.*T£^ll9D[S)t 9 ogfei:p>nfc« 

[0 0 6 9] *MBJ§o^gB^«5"^gSt^3^^T^i. 08S 

TtfiS 3 a , 8 3 b j^a^-t/l'S 1 ©^{llJcES^ 

^-LT^^IfSi^- h 8 2 a *^{i3tfi8 3 a ilj^al 
■t;V8 1 i:<i!)|g|tcES^n, *o^^*B«>>- h 8 2 b 

3b^{i7^«8 3 b tm^B't)\^B 1 top^tcES^nri/^ 

So 8 2 M a a, h 8 2 a Ol^^'-x-v' 

^oyn^X'^ *). 8 2 M b ^t^ffifii/- F 8 2 b «0 
tjEtSBLfcBfiOTJlplT'feSo 8 1 R aa> fga^B-b/bB 

i<D±ffl!isfi<D5ey^:^[Ri*g*DU 8 1 Rbtt, m 
B^-t;i/8 1 oTfiysftovev^^T^iRi^stj-ro s 4tt 

[0 0 7 0] U^'-f->'3 >'<7)*feJ^fiiO«/jN<i«D73fR] 
«'?aEB^-t;l/±lCjES^Lfc^©:^lR]8 2M a tm^m^DV 

(D±mmu(D^\£y'>'y5^s i r a h©^-r^ (a d 

Zit>*8 2Mbi:8 1 Rbt^:-ril (a 2) ti, 13 5- 
2 2 5g<DlEHKfeSC:i:*Wf IP'S, ±12^ 

So 09{i. 08*zf4:^ip]*^?.Mfci$tt#6ns@T' 

feSo 09tt5V''T, 8 1 Ra, 8 1Rb, 8 2MaR 
t;8 2Mbt4. 08k:43ttSi:lR|gT-»So ^1 (a 1) 
tt, l^^f-x-S^s yO^/hffi^S^-riEiS^Tb'lRlB 2M 
ai:±PJatB(^>7»f>-^7b-|^)8 1 R a i:<^fjIlT*fe»), 
ft (o2) Ji. f— >3>Og/jNfit%^-rEig^ 
7alR]8 2Mbi:TlliaSO^t:r>^*:^"[R]8 1 Rh t(Dn 

8 2Ma i:8 2Mbi:«0^c-rft 1) 9 0-18 
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[00 7 1] *^©JKS^a^gS»i:33l,^Ttt. m 1 0 

S 1 0 3 a . 1 0 3 b*^ j^B^H-t/U 1 0 I (OMMKl^M 
^LT9t^^9l'y- M 0 2 a . 10 2 hi)\ M 
)t:£l 0 3 a tmFa'tJll 0 1 i:©P^ttgHS?nTi/> 
So 1 0 2 M a a. 7t¥ffi{a->- M 0 2 a (DP^f-x 

LTzmcOiS^X'to 1 0 2 M b ti. ^m^^iy- hi 10 
0 2 b ©U^f— T-v'a >iO*fi34fiS<D«/hfiS«>:^lH)^?$ 
u^u-b;l/±tiEt£^LfcB$<073lq]T'fe5o 1 0 1 R afi. 
SB^B-b;H 0 l<0±{IISS<D7lf>^'*:^lSl*gt)U 1 
0 1 R bti. ^B^-b;l/ 1 0 1 (DTffl!lSffi®7tr>'^*:^i[Rl 
^-g^^-To 1 0 4 t±3tig*St)-ro 
CO 0 7 2] U^— r— >3>'«0*fe5*fil<D«/jN<lO:^"|Dl 
^?gBli-fe;l/±lClES:^LfcP$iO:6-|R] l O 2M a tm.^m'iL 
)lCD±m&^(0^^y'^'l5\'^ 1 0 1 R a iKOatf^ (a 
3) 1 3 5~2 2 5S^0lEH^i:fe5C^:*^^?^L<. 1 

0 2Mbi: 1 0 1 Rbi::&-rft (a 4) a, -4 5~4 20 

tai) tt. 01 1 (Di^KSaf 5ili:*^T't5o II 

1 Hi, 01 O*zfl!l^lRl*>5mfcmct#^n50T'fe 
So 01 nc*3l'''T^ 101 Ra^ lOlRb. 102 
MaRtf 1 0 2Mbti. 0 1 0 t^tti)i;|ol8-eSSo 
ft (a 3) lis U^-- r— >3><73g/>'(i*a^-riES^ 
:^|p] 1 0 2 M a i:±ffl!)SS«vt:>'^*7^iPi 1 0 1 R a 
(OnMThiJ. 9i (a 4) (i. V^-y'~-iy3y(D^A^ 
m^7i-^tWM^l5^ 10 2Mb tymW-Wi.(0y\fiy^'l5 

IR] 1 0 1 R b tiOftfg-pfeSo b^— r-i'H ^©S/Jn 30 
ffi^;T>-riES^^lR] 102Mai:l02Mb t(01's.tn 
(/SI) tt. 0~1 2 0e«?)li5H*^!if*Ll/^o 
CO 0 7 3] ±f2l'^»— r— >3 :x<Da/>ffio:??iR]i:jS 

S/T^gS'O<Wjlfi!t^J^0 1 2t,Ts-r, 01 2tct5V^ 
T. 1 2 2 i:*5-7'f;l/^' 1 2 5?:<i^ 

A'^XSffi 12 4a, ifflSaS 1 23i:TFTl 26 
^rii^fcA'^XSSi 2 4 b, i:©2tt©SffiPatcMA 
^nfcfeCngElpJLfc^^v^-y i'jSS 1 2 1 i;*>e.5:S 40 
ffie^B-tr;!/. ?SB^a-fe;K75Mi!ltette.n/c-5^0<i7tffi 1 

2 8a, 128b. Rt;igB^B-t;i'fc<i^«i:<DP^t;:Ea 

tnrc-n<o9t^'^^- m 2 7 a , 1 2 7 b*v a 

^^ifi<iv'-ht±->3<0*fiiSLTfem^ (EP-^. 1 2 7 
aSfcttl 2 7 b) o 

CO 0 7 4] 2|i:^^0*5-?KB^B^5^g§tfflV>S*7 
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TA^-J^b^bTT.T'WJ (S^0», 17 2-173 
H, 2 3 7-2 5 IH), feSVHiaSV'l'^Dx-'W 
r77-yh''^*;I/-x-Y;^rU'<'l 99 4J (BS 

BPtt> 2 1 6H) micmmfEtixi-^o m^is. ^fe 

y^iv^-li. -tf^^^^^-trW, PVAI¥©SStc 
fii' a AS^«:in;iTS7t14*## 7 7 h 'J V 
•v7-<-fttJ:oT/^^f->':^>i'*bfc^. IftfeUT^f 
Sd^A^T-^So 

CO 0 7 5] $fc*^W<D (*7-) aglSS^^SIS^^W 
l^^1&S,thrii. mtf B*^lffiK^^J 1 4 2ga 

6^ WBT^U7.^NyK7"-yi?J (BWl^rrKS:, 
1 0 7M~2 1 3H) fe®©^^Tx-i'-yi'f$B^BA^»$L 

ii«?)}SB^B^?<Dfiiiiitt, mrB-t)]y<D±ym^mT'ii 

(i. ?$B^^7©fif4AW73ip]tc(Ri^^^x.. nmrnic 
fttt7o~i oo'C3bWSb<, 8 o"c~9 ot;*^^e. 

CO 0 7 6] ii(D«Sti:J;SjgS^?ir)gE?iJ(OisiP(§ (x 
-fX-J^U*— >3» ^'prji<^-r?>rcib. ffi^B^^tcfe 

b^;i/hfta5x;j.;^T*W$b<, 2°c~4*c 

1 6M-2 8H) tEK^nTt/^So 
[0 0 7 7] *i&tcSB^-b;l/(DgfiT$S:;^1±Ani:. ffi 
rB-bMZtSl,f:S>m^S(Om^dt(Om (An • d) <Offi 

a, M^aB*^ffiM«#^i 4 2sa#:^ tmb^bx^^ 

-rXMy K7"-y^J (BWlHrrMy:. 3 2 9M~3 3 
7H) tlBe^nrt/^Si^Ki, d*^:*;t<^nar3y 

i?ftt./>*<^?./c*, 0. 3~1. O/imtOliSHAW 
$b<, 0. 3-0. 6 /im©®H*U!3»$LV\ 
COO 7 8] *^^^0*9-?^B^^a^gM^^:B]ftH^ns 

€%a. ^j^aB*^ffi^i«#m 1 4 2§a#is Wa 

x/WX/N>'H7-yi'J (BTiJX^rrHtt, 3 8 7M~ 

4 6 5M) , fe5i/Hii5gi?jt}i&, ^m^nm 

jSfflSj (flSSlfil, 8 5H~i 0 5H) mic^m^nr 

5H z~l 0 OH ziD3^jSitT% ma2 0 
VUT, »tL<a8 VfctT<0{g°T'feSo Tzt^lfy 

-v'j-**?^ ht-KT*a, eiJinaE*^o~i. 5V 

T'BMav, 1. 5V~3. OVX'^mm^^^. 3. OV 
CO 0 7 9] *^^©A7-jSH^BS7TNggRt>'jgB^B«3N 
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7•b^;^■t;^D-7.*E#S!LSLT^#^ c: i:*^T*t So 
UBy-CJVKii. — 8gU:0~2 0 0 nmCDb^fx— >3 
> (Re) , »$L<ttO~l 0 0nm«DRe^Wr 
5o Re{±. 3i^5^tf(*T'M^L«k3t, {(nx + n 10 
y)/2-nz} xdT^^tlSo 
[0080] 

[0 0 8 1] [mmmi] -ify^ymm (0. i//m) 

7)l=¥)i'^^^^V \£-?l7)V:^-)\^ (MP 2 0 3 ; 

^^nx. ny. j?$:??lRlOJSST^n z. )?^^di:L 20 
fcBf, fU7-fe^;l/-t;l'D-X7'(';l/AO I n x-n y 
|xd. { (n x + n y) /2-n z} xd^j^^Lfc 
(01 « , V^'^D>(-^^•ffl^^T}S!l^ 

(A E P - 1 0 0 . (*t) ^^S!<^m§i) \Z i OSiJ^ 
U ±ffi I n x-n y I xd, {(nx + ny)/'2- 
nz} xd^SiSLfco ±fiSh';7-b^;i/-t;i'D-;^7 

f^bAO I n X — n y I xdas nmTr. {(nx + n 
y)/2-nz) xdaeOnmT'feofCo SftjTx ± 
te h U 7-b^;l/-t:;l/a-;^7^ ;H.ttS{?at£:-fflttT' 30 
hK>. =i:(Dmmmiy^)hhl5mf5^\ch-ofc. 
[0 0 8 2] il©E(RjS±lC. luaLfcjgS14x-<;^3 
x-fy^^k-^l^lTE-S (8, m=4) (S)E^t-&^«!lff>J 
S^) 1. 6g, 7xy+->i/*x^U>'>>*'jD-;l/7^ 
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